Uptake of alkane (C5 -C9) and alcohol (C4 -C7) solutes by both strong acid cation exchange resins and strong base anion exchange resins in aqueous medium has been studied. The amount of solute taken up by resins is directly proportional to the solute concentration equilibrium with resins. Hydrophobic interaction between the solute and the resin matrix appears to play an important role in the uptake phenomenon. 
the solute concentration equilibrium with resins. Hydrophobic interaction between the solute and the resin matrix appears to play an important role in the uptake phenomenon. concentrations to an extent even beyond the ion-exchange capacity. 2 Reichenberg and Wall studied the sorption of some organic acids and alcohols by strong acid cation-exchange resins and reported that the sorption was true and uniform absorption, and was not confined to the surface of the resin particles.3 It was also reported by Davies and Owen that aliphatic and phenylacetic acids were retained in greater amounts than hydrochloric acid. 4 The difference was ascribed to the molecular sorption. They also reported that the molecular sorption became important with increasing molecular weight.
Tamamushi and Tamaki, who studied the adsorption of longchain electrolytes such as cationic detergents on cationexchange resins, reported that the adsorption of the lower homologues was chiefly of the ion-exchange type, whereas that of higher ones was a superposition of the ion-exchange type and the van der Waals adsorption type.5 The latter adsorption type in aqueous environment is usually referred to as hydrophobic interaction. Gregory and Semmens, who studied sorption of carboxylate ions by strong base anion exchangers, pointed out that hydrophobic interaction between the resin matrix and the hydrocarbon chains of the carboxylates was responsible for the increased affinity of longer chain solutes.6 Such hydrophobic interaction has been pointed out by many other workers.710
The importance of hydrophobic interaction in aqueous solution between ion exchangers and solutes with alkyl chain has been thus well realized. This is, however, derived based on using solutes that are more or less polar by nature such as and an 100 cm3 of water was placed in another separatory funnel (6.5 cm i.d., 600 cm3 capacity). The two funnels were connected together with a Viton diaphragm air pump. The alkane vapor generated by bubbling air was dispersed via a glass capillary through the aqueous solution, to which ionexchange resin particles of 2 to 10 g were added in advance.
The vapor was circulated in a closed system for 1 h, a time found to be sufficient for the resin to reach equilibrium. The content of the centrifuge tube was transferred to a sintered glass filter and the resin particles recovered were washed with water by suction. The glass filter with resin was dried at 80°C and weighed.
Measurements of alcohol uptake by resins
Headspace GC measurements were made in the same manner as described in our previous paper. 15 In the present case, five days were needed for the resin to reach equilibrium.
Results and Discussion
Aqueous solutions saturated with each alkane were prepared at 25°C, while the temperature of liquid alkane was held constant at 15, 20, or 25°C. The solute concentration in the aqueous solution shown in Table 1 was estimated from vapor pressure at each temperature of the liquid alkane. We have demonstrated in the previous work that Henry's law holds for the solubility of normal alkanes of C5 to C9 in water. 12 The amount of solute taken up by ion-exchange resins expressed in mmol per g of dry resin is summarized in Table 1 . For each alkane, the amount of the solute taken up by the resin was found to be directly proportional to the solute concentration in the aqueous solution.
The sorption-desorption process was found to be in equilibrium between the aqueous and the resin phases from preliminary The K value corresponds to the slope of a straight line of the related data shown in Table 1 . The results are listed in Table 2 , which involves the K values of alcohols evaluated based on the data (the data are omitted in this paper). It can be seen from Table 2 that 1) K increases with alkyl chain length; 2) K of branched isomers (including 2-butanol) are considerably lower than those of straight-chain isomers; 3) K of anion exchanger is larger than that of cation exchanger; 4) K of alcohol is appreciably lower than that of alkane of the same C number; and 5) # is larger for the X8 type anion exchanger than for the X4 type, while it is somewhat larger for the X4 type cation exchanger than for the X8 type.
As was pointed out by Davies and Owen, the uptake of organic solutes by anion exchangers is generally greater than that by cation exchangers.4 They attributed this to the much greater proportion of carbon in the former: hydrophobic interaction works more strongly for anion exchanger than for cation exchanger. We, however, have an alternative idea: the SO3" group may exhibit a stronger salting-out effect inside the resin than the N(CH3)3+ group does.
It has been observed that the uptake of organic ions and alcohols increases more or less, in general, as cross-linking is reduced. This is not the case for the present work on anion 1992, 64, 583.
